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Abstract
Despite dominating biodiversity in the Mesozoic, dinosaurs were not speciose. Ovi-
parity constrained even gigantic dinosaurs to less than 15 kg at birth; growth through 
multiple morphologies led to the consumption of different resources at each stage. 
Such disparity between neonates and adults could have influenced the structure and 
diversity of dinosaur communities. Here, we quantified this effect for 43 communities 
across 136 million years and seven continents. We found that megatheropods (more 
than 1000 kg) such as tyrannosaurs had specific effects on dinosaur community struc-
ture. Although herbivores spanned the body size range, communities with megathero-
pods lacked carnivores weighing 100 to 1000 kg. We demonstrate that juvenile mega-
theropods likely filled the mesocarnivore niche, resulting in reduced overall taxonomic 
diversity. The consistency of this pattern suggests that ontogenetic niche shift was an 
important factor in generating dinosaur community structure and diversity. 
Dinosaurs were the dominant terrestrial vertebrates for >150 million 
years, yet their species diversity, particularly at sizes <60 kg, remained 
well below that of other fossil groups (1). Moreover, their overall body 
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size distribution differed from other vertebrates. Because small-bod-
ied vertebrates can finely partition resources and have high turnover 
between environments (2, 3), they typically have the highest diversity 
across regions. Yet curiously, large-bodied dinosaurs were the most di-
verse. This was particularly true for herbivorous sauropods and ornith-
ischians, whereas the predominantly carnivorous theropods exhibited 
a more uniform range of sizes globally (4). Although the preponderance 
of large-bodied forms may be partially due to taphonomy (5), some 90% 
of dinosaur species <60 kg would have to be missing from the fossil re-
cord for the body mass distribution of dinosaurs to resemble that of ex-
tinct mammals, which display a pattern less skewed by size (4). Rather, 
dinosaurs’ global body mass distribution patterns may have been linked 
to their physiology; as oviparous organisms, the largest dinosaurs grew 
from disproportionately small infants (6). Many dinosaurs exhibited 
marked morphological differences between juveniles and adults (7, 8), 
resulting in the utilization of different resources through growth and de-
velopment (9–12), a relatively rare terrestrial life history strategy ob-
served mostly in large egg-laying reptiles (13). Moreover, rapid growth 
combined with low adult survivorship (14–16) resulted in large popu-
lations of juvenile dinosaurs (17) that may have competed with dino-
saurs that were small and medium-sized as adults. 
Here, we tested whether low dinosaur species diversity and their 
unusual body size distribution was, at least partially, due to the large 
disparity between neonate and adult body size, with juveniles of larger-
bodied species filling ecological niches that might have otherwise been 
available to other taxa. This concept of “ontogenetic niche shift” (ONS) 
in dinosaurs is widely assumed based on modern correlates (10, 13, 
14, 18, 19). For example, based on modeling of hypothetical dinosaur 
communities, Codron et al. (9, 11) predicted that ONS led to reduced 
diversity of dinosaurs weighing between 1 and 1000 kg. Despite these 
predictions, little work has empirically explored juveniles’ influence 
on community structure and overall dinosaur diversity (11, 19). Thus, 
we examined small-scale body size patterns for evidence of compet-
itive interactions using fossil evidence from dozens of communities 
representing a wide variety of environments spanning most of dino-
saur evolution and evaluated the potential effects of spatial scale and 
trophic affiliation using well-constrained groups of biologically inter-
acting species. 
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Our analyses are based on 43 dinosaur communities constructed 
from data extracted from the Paleobiology Database (20, 21) (Table S1). 
From this baseline, each species’ occurrence and taxonomic validity were 
checked individually against the literature, with taxa deemed synony-
mous by most experts removed and new taxa absent from the Paleobiol-
ogy Database added. Masses were derived using averages from the pri-
mary literature (Table S1). Wherever possible, formations were limited 
to smaller subsets of co-occurring species. Our dataset represents seven 
continents spanning 136 million years and includes >550 species. We 
predicted that dinosaur communities with strong local drivers would 
diverge from the global distribution (2, 22, 23). Because ecological in-
teractions such as competition might not have influenced carnivorous 
and herbivorous dinosaurs equally (24), the shape of each carnivore and 
herbivore dinosaur guild within each community was compared against 
the global distribution (4). 
We found that the overall body size distributions within communities 
were consistently bimodal regardless of continent, taxa, and time, result-
ing in less-extreme skew toward large size than evidenced in the global 
distribution (global skew = –0.577, community average skew = –0.365; 
Table S2). The disparity between the local and global distributions was 
driven primarily by small (10 to 100 kg) carnivorous dinosaurs (Table S4 
and Fig. 1); when examined separately, local herbivore body mass distri-
butions closely reflect their global distribution, suggesting that ecolog-
ical interactions have little effect on their distribution [P < 0.05 in 40% 
of communities, Kolmogorov–Smirnov (K-S) test; Table S3]. 
By contrast, most carnivorous guilds within communities differed from 
the global carnivore pattern (P < 0.05 for 64% of communities, K-S test; 
Table S4), as predicted for strong local interactions. Pairwise compari-
sons between carnivore guild distributions were nonsignificant in 92% 
of tests (α = 0.05, two-tailed t test with Bonferroni correction for multiple 
comparisons: α = 0.000058 nonsignificant in 99.7%, Table S7) despite dif-
fering variances, means, and sample sizes, suggesting similar underlying 
drivers across communities. The only exceptions are formations lacking 
megatheropods (carnivores >1000 kg) (e.g., Tremp and Bissekty), those 
dominated by very small taxa (e.g., Yixian), or those containing multiple 
sauropods (e.g., Morrison and Lameta), where the availability of multiple 
enormous prey species may have reduced interspecific competition and 
allowed the coexistence of an unusually diverse assortment of carnivores. 
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Community distributions exhibited a persistent lack of carnivorous 
dinosaurs weighing between 100 and 1000 kg (Fig. 2). The least likely 
body size of carnivorous taxa was consistently in the 100- to 300-kg 
range (Fig. S1). For perspective, if the modern mammal carnivore as-
semblage of Kruger National Park were similarly structured, there would 
be no carnivores between the size of an African lion (190 kg) and a bat-
eared fox (4 kg) (Fig. 3). The carnivore “gap” was above the expected 
limit of taphonomic size bias against small dinosaurs (5), and the drivers 
of such bias were unlikely to have selectively affected carnivores but not 
herbivores, suggesting that the gap represents a true biological signal. 
Moreover, it is unlikely that other clades such as mammals or crocodylo-
morphs occupied this body size niche because no known Mesozoic mam-
mals exceeded 15 kg (22), and crocodylomorphs were predominantly 
Fig. 1. Community divergence from global distributions. Distributions comparing 1303 
global taxa with local community taxa (median). Overall, global taxa are more left 
skewed and communities are more bimodal. “A” indicates the largest deviation from the 
global distribution; the same deviation is clearly shown in the carnivore distribution. 
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Fig. 2. Community mass-species distributions of nine formations. The formations shown are as follows: 
(A) Judith River, (B) Dinosaur Park, (C) Two Medicine, (D) Bayan Shireh, (E) Barun Goyot, (F) Horse-
shoe Canyon, (G) Cedar Mountain, (H) Cloverly, (I) Hell Creek. Brackets illustrate the gaps in carnivore 
distributions.  
Fig. 3. The dinosaur gap versus modern carnivorous mammals. (A) Carnivorous mammals of Kruger 
National Park organized to scale by mass. (B) Carnivorous dinosaurs of Dinosaur Park Formation if the 
largest carnivore were scaled equally to the largest mammalian carnivore in Kruger. Infants (gray) of 
the largest species shown below adult to show relative growth requirement.  
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semiaquatic after the Triassic (25). Furthermore, the width of the car-
nivore body size gap is correlated with the size of the largest carnivore 
(Kendall rank t = 0.437, P = 0.000652). The presence of megatheropods 
in the community decreased the likelihood of co-occurring species be-
tween 100 and 1000 kg even further (Table S5). Formations without 
megatheropods, such as Yixian Lujiantun, did not exhibit body size dis-
continuities in their carnivorous dinosaur assemblages. 
Although the overall distribution of carnivore body size was consis-
tent, the gap itself was dynamic. From the Jurassic to the Cretaceous, the 
size gap in carnivore species shifted toward larger sizes, mirroring the 
evolutionary increase in overall dinosaur size (26), and widened from 
an average of 436 kg to >2060 kg. We suspect that the shift and expan-
sion of the body size gap was caused by a number of changes from the 
Jurassic to the Cretaceous resulting in increased competition, including 
(i) decrease by half of average prey body mass, limiting the potential for 
size partitioning (26); (ii) the diversification of small, potentially endo-
thermic carnivorous dinosaurs (27); and (iii) heightened ONS in Creta-
ceous megatheropods. 
A smaller size gap was found in Jurassic communities, which were 
characterized by multiple large allosauroids and medium-sized cerato-
saurs. Allosauroidea was a morphologically diverse clade (28), which 
likely facilitated the co-occurrence of multiple carnivores within com-
munities. Juvenile allosaurs were more similar to adults than Cretaceous 
megatheropods (29), resulting in fewer feeding niche shifts through on-
togeny. Predation on sauropods (30) may have reduced allosaurs’ com-
petition with ceratosaurs, which have been associated with piscivory or 
omnivory, respectively (31). This relatively high morphological differen-
tiation and associated dietary niche partitioning combined with limited 
ONS in megatheropods may have allowed for the coexistence of large- 
and medium-sized Jurassic carnivores. 
The end of the Jurassic saw a drastic reduction in the diversity of 
both sauropods and stegosaurs and may have led to the disappear-
ance of many allosauroid taxa (32). Replacing the diverse megathero-
pod guilds of the Jurassic were Cretaceous communities dominated by a 
single clade: tyrannosaurs in the north and abelisaurs in the south. Both 
tyrannosaurs and abelisaurs have been associated with extensive mor-
phological changes through ontogeny (7, 33). Concurrent diversification 
of dromaeosaurs added competitive pressure on the truncated prey base 
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(34). The ornithischian prey that replaced sauropods likely traveled in 
multigenerational herds (35), limiting the possibility of predation of iso-
lated juveniles. We suggest that competition for a limited prey source by 
both large and small carnivores, and the broadening of megatheropod 
niches, resulted in a widening of the carnivore gap. 
For juvenile megatheropods to exclude smaller species from the com-
munity, they must represent a non-negligible proportion (>50%) of the 
biomass. Moreover, juvenile peak biomass must fall predominantly 
within the carnivore gap. To evaluate the effect of juveniles [<16 years 
of age (12, 33)] on community composition, we calculated the propor-
tion of juvenile biomass using published growth rates derived from lines 
of arrested growth and survivorship curves based on relative age abun-
dance from mass-death assemblages recorded in the fossil record (17, 
36–38). 
We calculated biomass through ontogeny for 1000 individual cohorts 
of six tyrannosaurs and four allosaurs by multiplying the mass (Ma) and 
survivorship (Sa) at age in years (a) such that the proportion of any spe-
cies’ biomass represented by juveniles (BMJ) is as follows: 
    BMJ = ∑ (                        M1 ∗ S1                           ) ,
                          
∑(M1 ∗ S1, M2 ∗ S2, … Mmax ∗ Smax)
 
               (                  M2 ∗ S2                               ) … 
                           
∑(M1 ∗ S1, … Mmax ∗ Smax)
 
               (                  M16 ∗ S16                 )
                          
∑(M1 ∗ S1, … Mmax ∗ Smax)
                                                        
(1) 
We then related BMJ to the proportion of mass contained in adults, set 
to 1, so that relative juvenile species proportion (RSPJ) is equal to the 
following: 
RSPJ = BMJ /(1 – BMJ)                                                                               (2) 
For example, if juveniles represented 60% of the biomass of Tyranno-
saurus rex, then the juvenile “morphospecies” would be equivalent to 
1.5× the taxonomic species. Tyrannosaurs and other megatheropods did 
not live long past somatic maturity (16), and their juvenile growth rate 
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approached that of mammals and birds (12). This supports our finding 
that megatheropod biomass peaked at sexual maturity (16 to 19 years 
of age) and followed a log-normal distribution (Fig. S2). For all 10 spe-
cies examined, juvenile biomass was proportional to least 60% of adult 
conspecifics (Table S6) and exceeded adult biomass in five tyrannosaur 
species. Substantial proportions of juvenile biomass, including peak bio-
mass, fell within the range of the size gap in all communities (Fig. 4). 
Thus, juvenile megatheropods represented taxonomically identical but 
ecologically disparate morphospecies within their communities, with 
the greatest potential influence in the mass range of 300 to 1000 kg. 
Our results support the hypothesis that juvenile megatheropods effec-
tively filled the niche of medium-sized carnivores, or mesocarnivores 
Fig. 4. Community mass-species distributions with juvenile megatheropods as mor-
phospecies stacked with adult conspecifics. The formations shown are as follows: (A) 
Judith River, (B) Dinosaur Park, (C) Two Medicine, (D) Bayan Shireh, (E) Barun Goyot, 
(F) Horseshoe Canyon, (G) Cedar Mountain, (H) Cloverly, (I) Hell Creek. The influence 
of juveniles was highest within the carnivore gap and was proportional to at least 60% 
of adults in all measured communities. Megatheropods <3000 kg exerted the most in-
fluence, matching or outweighing their adult conspecifics in more than half of the mea-
sured formations.  
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and therefore likely limited diversification of theropods with adult body 
sizes that fell within this range. 
That large carnivorous dinosaurs may have filled multiple niches 
through ontogeny is not a new assertion (7, 9, 11, 12, 32), yet de-
spite their morphological disparity, adults and juveniles continue to be 
grouped together in diversity indices, which is accurate taxonomically 
but not ecologically. Our analysis demonstrates the influence that juve-
nile megatheropods would have had as morphospecies on their com-
munity. We found a gap in the community body size distribution of car-
nivorous dinosaurs regardless of continent, biome, formation size, or 
species examined. Our analysis demonstrates that this gap was likely 
filled by juvenile megatheropods and suggests that low taxonomic di-
versity in carnivorous dinosaurs was not caused solely by taphonomy 
or collection bias but rather by competition for resources within and 
among body size niches filled by juveniles. Dinosaurs existed in a spe-
cialized terrestrial community structure, largely organized as a result 
of their extreme size, ovipary, and resulting ontogenetic niche shift. The 
“grow fast, die young” approach of megatheropods resulted in a pre-
dominance of juveniles in communities, filling the morphological and 
functional role of mesocarnivores, which as a result are absent from 
the fossil record as individual species, artificially deflating diversity in-
dices of dinosaurs as a whole. 
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Materials and Methods 
Data 
Dinosaur assemblages were identified by downloading all vertebrate occurrences known to 
species or genus level between 200Ma and 65MA from the Paleobiology Database (PaleoDB 
https://paleobiodb.org/#/ download 6 August, 2018). Using associated depositional environment 30 
and taxonomic information, the vertebrate database was limited to only terrestrial organisms, 
excluding amphibians, pseudosuchians, champsosaurs and ichnotaxa. Taxa present in formations 
were confirmed against the most recent available literature, as of November, 2020. Synonymous 
taxa or otherwise duplicated taxa were removed. Taxa that could not be identified to genus level 
were included as “Taxon X”.  GPS locality data for all formations between 200MA and 65MA 35 
was downloaded from PaleoDB to create a minimally convex polygon for each possible 
formation.  
Any attempt to recreate local assemblages must include all potentially interacting species, 
while excluding those that would have been separated by either space or time. We argue it is 
acceptable to substitute formation for home range in the case of non-avian dinosaurs, as range 40 
increases with body size. Reaching masses of 80,000kg, it is not unrealistic for gigantic non-
avian dinosaurs to have home ranges that spanned the entirety of a geologic formation, 
particularly as none of the included formations exceed the modern range of some mammalian 
megafauna (39). Further, our research is focused on the overall shape of body size diversity 
distributions, so while there is time-averaging in our dataset, this is also acceptable, as we are 45 
examining the presence/absence of body sizes, rather than the exact species identified within the 
assemblage. Wherever possible, formations were reduced to biostratigraphic groups recognized 
in the literature to remedy this potential issue, resulting in an average time span of 4.8 million 
years for our formations. Only formations with at least 5 species were included in the overall 
dataset, and only formations containing at least 3 carnivores were included in the carnivore test 50 
set. 
Mass estimates from the literature were added to the final dataset of terrestrial vertebrates. 
When a range of masses were available for one species, the average was used to normalize for 
variability within mass estimate techniques, which included, (but were not limited to) 
volumetric, limb bone circumference, limb bone length, and polynomial regression. Where no 55 
mass estimate was available, estimates from similarly sized species within the same genus, 
family or order were substituted. Species were assigned to a 0.5 log(10) bin based on mass. 
While it is noted that a wide variety of mass estimate techniques are included within this dataset, 
as all analyses were performed on log10 scale, variability between estimates did not have an 
appreciable effect on our results.   60 
All species were assigned a basic trophic level designator based on species morphological 
and ecological descriptions in the literature. Species were categorized individually, regardless of 
taxonomic affinity in order to most accurately capture the intricacies of dinosaur community 
structuring. “Carnivores” and “Herbivores” were identified as any organism never having been 
contested in the literature as a non-carnivore or non-herbivore, respectively. As only a small 65 
percentage of the species included in our analyses fell outside of these two main categories, we 
subdivided the “omnivore” group in two, which were then added to either the “carnivore” or 
“herbivore” group as appropriate. “Meat-dominant omnivore” was assigned to any species that 
had been suggested as an omnivore after an initial designation of carnivore, or which was 
identified as an omnivore with identifiable faunivore morphology, and were grouped with 70 
carnivores for analysis. A similar method was used to designate “plant-dominant omnivore”, 
3 
which were grouped with herbivores. Recent accounts of dietary remnants, such as stomach 
contents and coprolites, were also considered when grouping species into tropic categories. 
While we endeavored to be as accurate as possible with these descriptions, some species, 
particularly enigmatic species within caenagnathidae and oviraptoridae, have yet to be 75 
definitively described within a single dietary category. Our inclusion of these species within the 
“meat-dominant omnivore” group may prove to be inaccurate as more evidence is presented in 
the literature. However, these enigmatic species represent an exceedingly small portion of the 
overall sample tested (1.6%) and therefore are unlikely to significantly change our results when 
grouped as herbivores rather than carnivores.  80 
Statistical Analysis 
To determine the shape of the M-S distribution, each dinosaur assemblage, as well as each 
carnivore and herbivore assemblage was tested for fit with K-S Goodness of Fit (alpha=0.05) 
against the global dataset, bootstrapped 1,000 times. Bimodality was assessed with Sarle’s 85 
Bimodality Coefficient, summary statistics, and fit to quadratic and 4th degree polynomial 
regressions. Bimodality was further tested through likelihood of bin occupancy for the entire 
dataset, as well as on carnivores and herbivores separately. To determine the effect of the 
presence of megatheropods in an assemblage, a Kendal Rank test was performed on 39 carnivore 
guild distributions. Likelihood of bin occupancy was further tested in relation to occupancy of 90 
surrounding mass bins to determine the influence of any larger species on occupancy.  
Ontogenetic Biomass Calculations 
In order to identify potential competitive exclusion in dinosaur assemblages, biomass was 
calculated for megatheropods from nine formations from the total dataset. These formations were 95 
selected because they represent multiple geographic locations and geologic periods, and contain 
theropods for which growth and survivorship curves have been calculated. Growth rates from 
Erickson and Bybee were multiplied by survivorship of the same species from Erickson, using a 
1,000-individual cohort. As it has been hypothesized that giant theropods would all employ a 
similar rapid growth curve, and as neither growth curves nor survivorship curves for 100 
Acrocanthosaurus atokensis and Siats meekerorum were available in the primary literature, 
growth curves for these species were created by averaging growth rates from Tyrannosaurus rex 
for its increased size, and Allosaurus fragilis for its taxonomic similarity to A.atokensis and S. 
meekerorum, Survivorship curves from Daspletosaurus torosus were substituted directly, as the 
mass of all three species is similar. The same method was utilized for Tarbosaurus bataar, 105 
averaging curves from T. rex and D. torosus. Biomass estimates for Achillobator giganticus were 
not included as there are no existing comparable growth curves or survivorship estimates 
available. 
The relative biomass for juveniles and adults of each species was multiplied by the 
proportional biomass for each mass bin, normalized so the adult proportion = 1.  Juveniles were 110 
defined as individuals in the cohort that had not reached somatic maturity based on asymptotic 
growth (approximately age 16). 
4 
Supplementary Text 115 
Inclusion and exclusion of taxa 
Our database of 557 non-avian dinosaur taxa are based on downloads from the Paleobiology 
Database, an extensive recording of all published taxa, updated and maintained by a group of 
paleontologists from around the globe. Downloads from the PBDB provided a baseline of all 
potential taxa to be found in a community, which was then independently verified against the 120 
literature, as of November, 2020. Sources for every occurrence of every species were identified 
independent from the PBDB to confirm their accuracy temporally and spatially, and are listed in 
Table S1. All obsolete taxa (e.g. Deinodon) were excluded. Morphological and phylogenetic 
reassessments were followed as much as possible, and taxonomy was updated accordingly, 
specifically pertaining to the following species: 125 
Amtosaurus archibaldi- fragmentary remains that have been described with ankylosaur or 
hadrosaur affinities have since been renamed as Bissektipelta (40) 
Anatotitan copei- hadrosaur material from western North America which most recently has been 130 
demonstrated to be the remains of Edmontosaurus (41).  
Chialingosaurus kuani- based solely on juvenile remains from the Shaximiao formation that 
cannot be distinguished as a unique taxon, and is therefore a nomen dubium (42) 
135 
Chungkingosaurus jiangbeiensis- has been identified as a possible juvenile of Tuojiangosaurus 
(43) 
Compsosuchus solus- based on fragmentary remains from the Lameta formation, has since been 
determined to be a nomen dubium and is therefore listed as “Noasaurid C” in this paper (44) 140 
Drinker nisti- neornithischian remains from this species were reclassified together with at least 
one other taxon as a single taxon Nanosaurus agilis (45) 
Iguanodon dawsoni- limited post-cranial material from the Wadhurst Clay formation that has 145 
since been reclassified as Barilium dawsoni (46) 
Iguanodon orientalis- poorly described skull material from Khuren Dukh that has since been 
reclassified as Altirhinus kurzanovi (47) 
150 
Jubbulpuria tenuis- based on fragmentary remains from the Lameta formation, has been 
determined to be a nomen dubium and is therefore listed as “Theropod B” in this paper (44) 
Koutalisaurus kohlerorum- synonymous with Pararhabdodon (48) 
155 
Leptorhynchos elegans- caenagnathid redescribed as Citipes elegans (49) 
5 
Majungatholus atopus- originally described as a new pachycephalosaur, material has been re-
assigned to Majungasaurus (50) 
160 
Maleevus disparoserratus- originally described as a new ankylosaur from the Bayan Shireh 
formation, has since been determined to be a junior synonym of Pinacosaurus (51) 
Nanotyrannus- based on a skull originally described as Gorgosaurus lancensis from the Hell 
Creek formation, Nanotyrannus was erected as a new genus of pygmy tyrannosaur (52). 165 
Following the discovery of a second, more complete skeleton, numerous morphological analyses 
have overwhelmingly shown the two specimens attributed to N. lancensis to be juvenile 
specimens of Tyrannosaurus rex (8, 12, 53–56) 
Ornithomimus minutus- based on isolated toe bones from the Laramie formation with likely 170 
Alvarezsaurid affinity (57), is listed as “Alvarezsauridae” in this paper   
Richardoestesia asiatica- although likely a valid species, this tooth taxon cannot be distinguished 
from R. isosceles and has been included within this taxon in this paper (58) 
175 
Styracosaurus ovatus- ceratopsian remains from the Two Medicine formation that have since 
been reclassified as Rubeosaurus (59) 
Titanosaurus madagascariensis- based on fragmentary remains from the Maeverano formation, 
has been identified as synonymous with Laplatasaurus (60)  180 
Triceratops / Torosaurus- although the validity of the genus Torosaurus has been called into 
question (61-62) as a possible ontogenetic stage of the earlier named Triceratops, we feel this 
assertion has yet to be definitively proven, particularly in light of more recent morphometric 
analyses (63-64). As such, we include both genera in our paper. 185 
Ugrunaaluk kuukpikensis- hadrosaurid remains from the Prince Creek formation that have since 
been reclassified as remains of juvenile Edmontosaurus (65) 
Wuerhosaurus mongoliensis- informally named stegosaur material from the Dzunbain formation 190 
which has since been formally described as Mongolostegus exspectabilis (66) 
Willinakaqe salitralensis- originally described as a new saurolophine hadrosaur from the Allen 
formation(67), W. salitralensis has since been determined to refer to multiple species and is 
therefore a nomen dubium (68).  195 
Yunnanosaurus robustus- material from the Lufeng formation represents an ontogenetic series, 
synonymous with Y. huangi (69) 
In the interest of capturing as much biodiversity as possible, we removed as few “problematic” 200 
taxa as possible. Only those that we found to be definitively synonymous, or those that showed a 
preponderance of evidence towards synonymizing were excluded.  
6 
Fig. S1. 
Number of species in each mass bin, by guild, in formations from the Jurassic and Cretaceous 205 
eras (bars) appears more normal than global distribution. Herbivores (light grey) mirror their left-
skewed global distribution, while carnivores exhibit a unique bimodal trend. Likelihood of at 
least one species existing in mass bin in any formation (lines) shows the distinctly more 
platykurtic distribution at local scales, as well as the severe drop in likelihood in medium size 
carnivore bins. 210 
7 
Fig. S2. 
Growth vs survivorship of three megatheropods shows biomass is highest at sexual maturity, 215 































The likelihood of bin occupation by guild with and without larger species present. 
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Table S6. 265 




Pairwise t-test of communities with Bonferroni correction alpha value. 
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